The aluminum matrix composites (AMC) are an attractive group of materials with applications in automotive and aerospace industries due to their higher strength and lighter weight [1] . AMC can be processed by mechanical milling (MM); this technique can disperse hard phases into the aluminum matrix achieving an enhanced on the mechanical response of samples [2] . With graphite addition in the AMC, it is possible to obtain a better mechanical performance [3, 4] . However, due to the use of high temperature and prolonged sintering time (normally associated to conventional sintering) the aluminum carbide (Al 4 C 3 ) phase is formed [5, 6] .
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This work deals with the analysis of microstructural changes observed in Al-Gr composites prepared by mechanical milling (MM) following two different sintering routes: the conventional method (CM), which includes the cold compaction of powders and pressure-less sintering in a furnace for an extended period of time (hours). In contrast, the high frequency induction sintering (HFIS) method applies the simultaneous application of pressure and heat, reaching high densities in minutes.
The first step was the nanostructured Al-Gr powders preparation by MM. The graphite was mechanically "activated" increasing its surface area in a SPEX 8000M mill (8 hours). Some mixtures composed by Al powder and the activated graphite (1 in wt.%) were milled by 2 hours to obtain the AlGr-1% composites.
Next, the powder composites were sintered by the CM and HFIS methods. CM samples were cold compacted under 900 MPa of pressure and subsequently sintered in a furnace at 550°C with a heating rate of 10°/min for 3 hours. Meanwhile, HFIS samples were compacted (450 MPa) and sintered (450°C) simultaneously for only 3 minutes.
The Fig.1 shows some micrographs of cold compacted powders (A), sintered by HFIS (B) and CM (C). With the milling process, the reinforcement particles are introduced in the metal matrix and the aluminum microstructure is refined (A). Using HFIS this condition is retained and graphite particles are embedded in the composite microstructure (B). In contrast, by CM not only the refined microstructure is negatively modified due to high temperature and long processing time, but also the formation of tiny precipitates of Al 4 C 3 ( Fig.2) occurs during the sintering process. 
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